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Iliac artery endoﬁbrosis is an uncommon condition, which should be considered in young athletes with exertional lower
limb symptoms. Imaging often appears normal at rest, and the diagnosis can be missed if clinical assessment is inadequate.
We report a successful case of entirely minimally invasive surgical treatment for iliac artery endoﬁbrosis in a 41-year-old
cyclist. This novel technique offers superior potential for intraoperative assessment and aids enhancement in recovery after
surgery. It is likely to be particularly appealing to elite athletes. (J Vasc Surg 2013;58:1657-60.)The onset of exercise-induced leg pain in highly trained
young athletes without cardiovascular risk factors should
prompt suspicion of uncommon pathology such as popli-
teal entrapment syndrome, chronic recurrent exertional
compartment syndrome, and iliac artery endoﬁbrosis.1,2
Iliac artery endoﬁbrosis, a pathologic thickening of the
vessel intima causing progressive luminal stenosis, is most
commonly reported in highly functioning and competitive
cyclists.2,3 Causation is postulated to be multifactorial with
mechanical factors such as cycling position (repetitive hip
joint hyperﬂexion), psoas hypertrophy, arterial ﬁxation,
and excessive iliac artery length and systemic factors (such
as endothelial dysfunction), which are all implicated in the
pathogenesis of the condition.3
Although cessation of the provocative activity may
relieve symptoms and lead to stabilization of endoﬁbrotic
lesions, such an approachmay not be realistic for professional
athletes.3 Endoluminal treatments such as angioplasty and
stenting have thus far demonstrated limited applicability in
managing endoﬁbrosis and, therefore, open surgical correc-
tion (in particular arterial release with concomitant recon-
struction) is considered the gold standard treatment.2,3
Approaches that enhance recovery after surgery would,
therefore, be of particular interest to this patient group.
Herein, we describe the ﬁrst reported technique of entirely
minimally invasive surgery for iliac artery endoﬁbrosis and
discuss the implications for management of this condition.CASE REPORT
A 41-year-old male was referred to our unit with a 4-year
history of exertional left leg pain. The patient had been a competi-
tive cyclist who used to train for approximately 4 hours per day onthe St George’s Vascular Institute, London.
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://dx.doi.org/10.1016/j.jvs.2013.01.027both road and mountain bikes, covering approximately 2500 miles
per month. He described an insidious onset of symptoms of
muscular cramp in the left thigh and calf associated with paraes-
thesia of the foot after 4 to 5 minutes of cycling that abated with
rest. His symptoms had deteriorated with time such that claudica-
tion occurred when attempting to walk on an incline. The patient
was a nonsmoker, and had no risk factors for cardiovascular disease.
Physical examination revealed well developed musculature of
the left leg (symmetrical with the contralateral side) with a full
range of movement of the hip, knees, and ankles, and a full comple-
ment of pulses in both legs.
Duplex ultrasound (US) examination of the legs at rest
demonstrated no evidence of disease. However, examination after
provocation (3 minutes cycling on a stationary bicycle) demon-
strated a signiﬁcant increase in ﬂow velocities (120 m/s at rest
increasing to 480 m/s after exercise) in the left mid-external iliac
artery (EIA) with no corresponding increase in the right EIA. Ankle
pressure measurement demonstrated a 105-mmHg drop in the left
leg after exercise (pre-exercise absolute pressure 150 mm Hg,
ankle-brachial pressure index (ABPI) ¼ 1.07; postexercise absolute
pressure 45 mm Hg, ABPI ¼ 0.32). Diagnostic angiograms
demonstrated no stenoses in the common iliac artery or EIA in
both neutral (supine) and provoked (hips ﬂexed) positions with
no signiﬁcant pressure gradient pre- and postadministration of glyc-
eryl trinitrate (Fig 1).
Based on the above ﬁndings, a diagnosis of iliac artery endo-
ﬁbrosis was made and the patient offered surgery. An entirely mini-
mally invasive approach was used which comprised endoscopic
great saphenous vein (GSV) harvest through a 2 cm above knee
incision (Vasoview Hemopro System; Maquet, Getinge Group,
Rastatt, Germany) and total laparoscopic exploration, endarterec-
tomy and vein patch of the left external iliac artery (Aesculap lapa-
roscopic stack; Braun, Melsungen, Germany; and laparoscopic
vascular instruments; KARL STORZ GmbH & Co KG, Tuttlin-
gen, Germany) under general anaesthetic. A 10-mm umbilical
port was introduced using an open technique. A pneumoperito-
neum of 10 mm Hg was achieved, and a further four ports
(12 mm suprapubic, 12 mm left iliac fossa, 5 mm right iliac fossa,
and 5-mm left upper quadrant) were inserted under direct vision
using a 45 10-mm camera (Fig 2, A). The left colon was mobi-
lized, and the common iliac arteries approached in the retroperito-
neal plane revealing a relatively straight and untethered EIA with
a ﬁbrotic midsegment. The common iliac artery, internal iliac1657
Fig 1. Diagnostic angiograms demonstrating no visible stenoses in the iliac system.
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the EIA opened longitudinally (with an 8 cm arteriotomy) to allow
endarterectomy (Fig 2, B). A subintimal cleavage plane was
entered, and an 8-cm-long endoﬁbrotic lesion removed (Fig 2,
C and D). A patch was then fashioned from the harvested GSV
and sutured (CV4; W. L. Gore and Associates, Flagstaff, Ariz) to
the edges of the arteriotomy intracorporeally (Fig 2, E). No rescue
sutures were required for hemostasis. The patient recovered
uneventfully after surgery and was discharged on the fourth post-
operative day. Histologic analysis of the endarterectomy specimen
demonstrated loosely packed linear strips of ﬁbro-myxoid material
containing ﬁbroblasts with signiﬁcant duplication of the internal
elastic lamina in keeping with endoﬁbrosis (Fig 2, F).4
He was discharged on aspirin. At 6-week follow-up, the
patient’s wounds had healed (Fig 3, A and B), and the patient
had returned to gentle physical activity with no recurrence of
symptoms. Duplex ultrasound demonstrated an 8-mm-diameter
EIA with no ﬂow limitation. By 12 weeks, the patient was cycling
without symptoms.
DISCUSSION
Although most commonly described in competitive
cyclists, endoﬁbrosis and iliac artery kinking has been
described in numerous other sporting disciplines ranging
from endurance runners to body builders. The true
prevalence of the condition remains unknown, although
researchers have estimated that 10%-20% of elite cyclists
may be affected with predominance in young males.3
Symptoms are most commonly left-sided and whereas exer-
tional muscle cramp and limb paraesthesiae are frequently
described, the history can be very nonspeciﬁc, and this in
combination with often unremarkable physical examination
ﬁndings may cause signiﬁcant delays in diagnosis.3
Investigative modalities such as ABPIs or Doppler US
measurement of peak systolic velocities aftermaximal exercise
are more discriminatory than digital subtraction angio-
graphy (DSA) in identifying endoﬁbrotic ﬂow limitations.3
Thus, although DSA is generally considered the gold stan-
dard for assessment of ﬂow-limiting arterial lesions, its utility
in identiﬁcation of endoﬁbrotic disease is unclear. Asdemonstrated by this case report, even views obtained during
provocation maneuvers (hip ﬂexion) and pressure gradients
across vessel segments may be normal in the presence of
signiﬁcant disease. Intravascular US has potential to identify
endoﬁbrotic lesions, which are indiscernible with DSA, but
clinical experience with this is limited at present.3
The identiﬁcation of anatomic abnormalities prior to
embarking on treatment is important because the optimal
reparative techniques vary accordingly. In cases of iliac
artery tethering without luminal narrowing or excessive
vessel length, open surgery through a supra-inguinal inci-
sion to release restrictive ﬁbrous tissue and divide tethering
branches of the EIA is beneﬁcial and, importantly, avoids
complications associated with arterial reconstruction.5
However, simple arterial release is unlikely to sufﬁce when
the artery is excessively long, and in such cases, a formal
resection and end-to-end anastomosis to shorten the artery
is recommended.6 In cases where end-to-end anastomosis
would result in excessive tension, interposition grafts using
GSV (panel grafts) or prosthetic conduits have been
used.7-9 Segmental endoﬁbrosis associated with normal
arterial vessel length (such as this case) allows conven-
tional endarterectomy (also termed endoﬁbrosectomy)
and whereas vein patch plasty is most commonly utilized
to repair the artery, primary closure and prosthetic patch
plasty have also been described.3,10,11
Although endovascular treatments for atherosclerotic
peripheral vascular disease have grown in popularity, their
utility for managing iliac artery endoﬁbrosis is equivocal
for several reasons. First, as already described, DSA and
other imaging modalities may fail to accurately delineate
the anatomical abnormalities underlying the endoﬁbrotic
changes. The high recurrence rates demonstrated after
percutaneous transluminal angioplasty likely reﬂect the
failure to treat these abnormalities, and the morphologic
nature of endoﬁbrotic plaques, which tend to be more
elastic than atherosclerotic lesions.5,12,13 Furthermore,
others have described vessel dissection occurring as
a complication of angioplasty.14,15 A systematic review
of the literature identiﬁed only one case of lasting
Fig 2. A, Photograph demonstrating right lateral position of patient with laparoscopic ports in situ (left thigh marked
by black arrow; umbilical port marked by white arrow). B, Intraoperative photograph showing vascular slings around
distal common iliac artery (white arrow) and internal iliac artery (black arrow) and ﬁbrotic appearance of mid external
iliac artery (EIA) (double arrow). C, Intraoperative photograph showing cleavage plane for endarterectomy (arrow).
D, Photograph of excised endoﬁbrosis specimen. E, Intraoperative photograph showing sutured vein patch-plasty
(dotted line delineates patch). F, Photomicrograph of endoﬁbrotic specimen histology demonstrating loosely packed
linear strips of ﬁbro-myxoid material containing ﬁbroblasts with signiﬁcant duplication of the internal elastic lamina
(black arrow).
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artery endoﬁbrosis, and this was in an endurance runner
not a cyclist.16 Given the recurrence rates after percuta-
neous transluminal angioplasty, others have advocated
endoluminal stenting as a viable treatment modality.17,18
Importantly, good short-term results have only been
described for a single case (again an endurance runner
rather than a cyclist).18 Conversely, concerns have been
raised regarding the potential for stent complications
such as fracture, migration, and in-stent stenosis secondary
to intimal hyperplasia as a result of the high mechanical
loading forces associated with a return to vigorous physical
activity.3,5
A combined laparoscopic and endoscopic approach
offers three principle advantages over traditional open
surgery in the treatment of iliac artery endoﬁbrosis. First,
laparoscopy offers the opportunity to directly inspect the
entire iliac system through small incisions. Although open
surgery can be carried out through a single supra-inguinal
incision, this offers a very restricted view and can result in
failure to identify the underlying anatomic abnormalities.5Second, by avoiding an oblique abdominal incision, there
is potential for faster recovery and quicker return to
sporting activities. Thus, although reports of open surgery
describe a similar length of in-patient stay (3-5 days), the
average time taken until return to sport after open surgery
is 3 months.8-10,14 It is anticipated that the predominant
beneﬁts from this procedure in comparison to open surgery
may relate to such patient-related outcome measures such
as time taken until return to activity rather than to tradi-
tional metrics such as length of stay. Finally, although use
of a prosthetic patch reduces the morbidity associated
with open GSV harvest, this carries a risk of patch infection
that can be disastrous. Endoscopic vein harvest offers the
ability to harvest the entire GSV through a single 2-cm
incision and arguably reduces the associated morbidity to
a negligible level. Despite these advantages, it is acknowl-
edged that a laparoscopic approach is only feasible in cases
where plaque is limited to the iliac system and does not
extend into the common femoral artery. Furthermore, it
is not unreasonable to question whether ﬁve port-site
incisions might not be more painful than a single
Fig 3. A, Photograph showing healed abdominal wounds at 6-week follow-up (arrows). B, Photograph showing
healed leg wound at 6-week follow-up (arrow).
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be formally answered through a blinded randomized trial,
one could usefully extrapolate the ﬁndings from random-
ized trials comparing laparoscopic inguinal hernia surgery
with open surgery where meta-analysis has found reduced
postoperative pain and faster return to activities with lapa-
roscopic surgery but similar hospital length of stay.19
Given the signiﬁcant learning curve associated with
minimally invasive vascular surgery, the overall rarity of
the condition and the potential for signiﬁcant complica-
tions in otherwise ﬁt patients, it is suggested that this novel
technique be performed in centers staffed by surgeons who
are fully trained in laparoscopic vascular surgery.20The authors are grateful to Dr John du Parcq (Consul-
tant Pathologist at St George’s Hospital) for supplying the
photomicrograph of the processed endoﬁbrosis specimen.
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